The contribution of hypoxia to postischemic renal dysfunction.
Renal ischemia is a multifactorial insult consisting of both hypoxia and stagnation of blood flow. This study compared the renal response with hypoxia alone versus ischemia (hypoxia and stagnation of flow). Isolated rat kidneys were perfused at 90 to 110 mm Hg and 37 degrees C with an asanguinous modified Krebs' buffer. Perfusate flow rate, vascular resistance, urine flow rate, glomerular filtration rate (GFR), percent sodium reabsorption, and oxygen consumption were measured. Five groups were examined: 10-minute hypoxia (HYP10), 30-minute hypoxia (HYP30), 10-minute ischemia (ISC10), 30-minute ischemia (ISC30), and time-matched controls. HYP10 resulted in isolated tubular dysfunction, as evidenced by an increase in urine flow rate and a decrease in percent sodium reabsorption. ISC10 caused decreased GFR, oliguria, and more severe tubular dysfunction. The pattern of glomerular and tubular dysfunction after HYP30 was similar to that after ISC30. Glomerular dysfunction was associated with a decrease in perfusate flow rate and an increase in vascular resistance only after ISC30. This suggests that the decrease in GFR seen with postischemic renal dysfunction is not a primary result of decreased flow. Furthermore, hypoxia does not account for the entire reduction in renal function after ischemia of similar duration. The more severe dysfunction after ischemia may be a consequence of the stagnation of renal flow (anaerobic waste product accumulation and inadequate nutrient supply).